Electrostatic levitation (ESL) has been applied to research on bulk high-temperature materials for over 15 years. ESL is a non-contact method performed in vacuum or high-pressure gas, making it especially applicable in studying undercooled and/or hightemperature materials. ESL has been applied to metals, ceramics, glasses, and semiconductors from room temperature to over 3800 K. Experiments conducted using ESL span the range from measurement of thermophysical properties, phase diagrams, and rates of nucleation and solidification to the structure of undercooled liquid metals. Through national user facilities and individual laboratories, ESL is now widely available. We review the range of measurements being performed using ESL, with special emphasis on several recent innovations in measurements important to materials research.
INTRODUCTION

MEASUREMENT OF TEMPERATURE
Measurement rates for these devices range from 10 Hz to a few MHz, with higher data rates requiring greater radiant flux (higher temperatures).
Direct measurement of the emissivity of a few materials at a common wavelength for pyrometers has been demonstrated using EML /10/, and is available at the NASA MSFC ESL through the division-of- 
MEASUREMENT OF THERMOPHYSICAL
PROPERTIES
Surface tension and viscosity
This method is based on the principle that a force- 
MEASUREMENTS RELATED TO compositions and maximum temperatures allows
Nucleation Kinetics and Glass Formation
STRUCTURE OF LIQUID AND METASTABLE PHASES
Another class of non-contact diagnostics that have 
740/
A facility for performing similar x-ray scattering using a laboratory source rather than a synchrotron source has recently been developed /49/ for measurements that do not require such high X-ray flux.
MECHANICAL PROPERTIES: CREEP
A new technique for measuring creep deformation using the MSFC ESL has been developed 1501. Three creep tests were performed for each load level.
Results from the comparison are summarized in Table 1 . The stress dependence of creep rate, Ο is characterized by the stress £ = expl 1 VRT, exponent n. The other variables are a constant C t , the stress σ , the activation energy E a , gas constant R , and temperature Τ. The stress exponent from the ESL and the conventional creep tests were 2.52 ± 0.02 and 2.4±1, respectively, and showed a good agreement with data from the literature. The ESL method is a promising technique for determining creep properties of ultra-hightemperature materials. 
